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A SECURITY DEVICE 

Description of WD02DO446 

A SECURITY DEVICE 

2s kxses: ass^ for use ° n documerrts a " d * «— — - ■** no^ 

A common form of security device is an optically variable device, such as a hologram or diffraction grating. 

222L d !!!' BBB are , comrno D ly fonned 88 re, ' ef structures in a substrate, which is then provided with a reflective 

S^SSHA 9 C T f,nU0 ^° r W? 1 S?* 6 Iayerta enhanee ^play of the device CdeSS^n 
adhered to the article or document which is to be secured. 

VVJththa increased sophistication of counterfeiters, it is important to develop known devices so as to enhance their 
A0395410 mP,e3 * kn ° Wn SeCUHty d6W{CeS are descrifa80 ' in US-A-5B1B292. U&A-574241 1 , US-A-4662653 and EP- 

it'SSSXSSJ^T^ T^SH' l^rrly device comprises a substrate formed with a surface relief defining 

J^ 9 l n l f rahn9 f^ re: and * ,east difitere nt reflection enhancing materials on, or on the 

ZZ^£££if!2? ^"S^L to L^ surftce re,ief - * e effect can be viewed 

against a background defined by the reflection enhancing materials. 

EiifZ^S!! 3 "^tyP^^rity device which has a number of distinct advantages over the conventional 
ZSSSSE^Z!?"^ ** "S'^/fflfc" 0 " enhancing materials with distinctly differing appearances (such as 
Sffi!£ ™3ES5 n) rt 18 ?2** ,bU> to . form opt » ca "y variablB irra 8es, such as hologram!, which will have 
r^ JnS^ ^, S ^ rU ?L Spatiairy »" odu| ated by the reflective hue of the underlying metallic pattern, to create 
iatefal tajle^ " meta,ric and replays are very difficult to match by dyeing or colouring 

In particular, the invention leads to a security device which win. even to the untrained eye, have an aesthetic, distinct 
and novel appearance when compared with a conventional device. This approach also presents a very high 
te^otogjeal bamer for the counterfeiter to surmount and serves to distinguish the genuine hologram from a 
^^ZL'^ 9 1 eVe 1L n *e rase where the counterfeiter has managed to sufficiently reproduce the holographic 
effect/mlcroslructure either optically or by mechanical replication. 

*SS! l 1 tS£? m ? Primarily COWfnsd * 1 me generation of holograms, the surface relief can more generally 
fit^l ^^.11 gra!in9 J «evena wreerfbiTn of microstructure. for example regular triangulated features with 
sizes > 7Q microns or randomised features which change in a visually significant way. the specular characteristics in 

OBITS 1ft 6t&3S* 

Insorne examples, the reflection enhancing materials define a common plane. ThU3. the reflection enhancing 
materials may be laid down side by Side, or one reflection enhancing material may be laid down in portions while the 
$Z "*™9 matenal is provided folly over the substrate and the one reflection enhancing material, so 

filling the gaps between the one reflection enhancing material. 

In other examples, the reflection enhancing materials are provided in different layers, either in contact with one 
SSt* se P arate ?ty °. ne °r more transparent intermediate layers. This latter approach leads to further advantages 
^r^™^ 3 ? reflection enhancing layers are metals, the intermediate layer or layers can comprise a dielectric, 
one or both of the layers being formed as a pattern defining a rf resonant circuit, which can be remotely detected. 

The device may also be verified by chemical or physical analysis. 

^-^^^'f 8 '^ 1 ^" 18 * 818 a . te0 C8uses Winnie potentials to be established and these can be used to sense 
the presence of the layer. The magnitude of the potentials can be tailored by judicious choice of materials. 

i^hTi^^.^^ ha !J. Cin9 H at6,1aI I 8 J re la i d . d0wn in .respective, different layers, the reflection enhancing material 
enhan^m^^ re Ief T* fl 2^S te VKibIe ,hrough 0,6 lave r containing the first reflection 

£3 ffi SiSSCSSLfiE^i? r '^J 8 f V 55lJ n ' s . c ? n be achieved by using a reflection enhancing material 
EE ^tranaparant, for example a high refractive index layer such as ZnS. or by providing the first reflective 
prfEis e ^55 man " er ' 6X8 demetellising the layer to leave clear and opaque regions in defined 
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The reflection entamcmg materials may also be laid down in patterns defining indicia, graphic elements, logos, crests 
barcodes (1 p and 2D) and the like which may or may not be related to or registered with the optically variable effect ' 
such as a hologram, generated by the surface relief structure. 

Typically, these reflection enhancing materials will comprise metals, such as aluminium and copper, but other metals 
could also be used such ss tin, nfchrome, silver, gold, nickel, stainless steel and also various alloys. 

When, for example, the copper is applied over an aluminium layer ft provides protection from physical attack, copper 
being more durable than aluminium, and can also act as an electromagnetic shield should this property be required. 

Altanatively, as mentioned above, other materials such as high refractive index layers including ZnS could be used in 
conjunction with semhconductors, for example silicon or germanium, and other optically distinctive inorganic and 
organic films. 

Ihe reflection enhancing materials may be laid down in a variety of ways, and m preferred examples are at least in 
part in a predetermined pattern offer example dots or lines. For example, if the first reflection enhancing layer (e. a 
alummium) is formed with a fine array of dots/lines (too small to be individually djscemed by the naked eye) then a 
continuous overlay of the second reflection enhancing layer (e. g, copper) will create a weighted two colour halftone or 
screen. By adjusting the relative screen weights of the two metals a range of colours/hues In the range aluminium. 
go|dj)ron2e-ropper could be formed. Of course by macro patterning the screen weight of the first layers (preferably in 
negrster with the holographic design) to vary between1Q0% (solid Aluminium) and 0% (solid copper) patterned graded 
hues could be formed. y 

Graded structures formed in this way will have a novel attractive appearance wfth the copper toning down the 
sometimes overpowering brightness or lustre of aluminium particularly when applied to more aesthetically traditional 
areas such as banknotes. The backing layer could also serve to increase the chemical durability and heat resistance 
of the device. 

In some cases, at [east one of the reflection enhancing materials will extend to an edge of the substrate. However in 
the preferred approach, there is no reflective material m a border region extending along an edge of the substrate ' 
This is particularly useful in embodiments which constitute transfer foils and the like so as to minimise problems such 
as edge flashing and minor mis-registration or alignment of hot stamping dies. 

A farther development would be to fabricate the fine screening of aluminium dots/lines such that their sparing or pitch 
matched that of a lenticular prism or mjcrolens array which functions as the decoder. Therefore when the lenticular 
array is placed over the bimetallic hologram, striking moire effects will be observed-these effects being orientation 
sensitive. This effect could be used to reveal clear silver/copper colour shifts in selected areas. 

Thiscould fre taken one step further and used to incorporate covert Information (genetically and rather loosely 
referred to within the industry as scambled indicia features) within thescreened/metallisattons. This is done by slightly 
changing the spacing or orientation of thedpts/lines, within the localise regions that define the covert pattern (which 
could be alphanumenc characters, graphical features etc), The level of change being sufficiently smafl that the 
localised covert pattern cannot be picked out by the naked eye however when the periodicity matched decoder is 
placed over the hologram then the covert pattern is clearly revealed. This approach has been used for some time with 
conventonally printed structures, for example as discussed in patent WO 97/20298 (i. e. scrambled indicia). Its use 
with metallised layers is, however, novel. 

TTie presence of a line structure of alternating materials, which have dissimilar radiation absorption characteristics, will 
also provide effects, which could be used to encode security indicia. 

Although the use of two reflection enhancing materials has been described, the invention is applicable to three or 
more such materials. 

In an important embodiment, a further Image may be provided using ink or the like between the surface relief and an 
adjacent one of the reflection enhancing materials. 

This is described in much more detail in WO-A-91/06925 incorporated herein by reference. 

It win be understood that the security device can be used with a variety of documents and articles, but is particularly 
designed for use with documents of value, including visas, passports, licences, cheques. Identity caitis, plast o cards 
banknotes, tickets, bonds, share certificates, vouchers, passes, permits, electrostatic photocopies, electrostatic laser 
pnnted materials, brand authentication labels, serial numbering slips, quality control certificates, bills of lading and 
Other shipping documentation. legal documents and tamper evident labels. 

The device ten also be used on/in features such as threads, tear tapes, self adhesive foils, hot stamping foils or other 
Brand Protection applications such as shrink sleeves. 

The device can be used to introduce barcodes or magnetic reading indicia amongst other machine readable type 
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features. It could also be used with temper evident features. 

f™SS!f5 ^f^l* accordin 9 t0 invention wfll now be described with reference to the 

accompanying drawings In which: 

Figure 1 is a schematic cross-section through one example of the device, not to scaFe- 

Figure 2 is a schematic, cross-section through a second example: 

Figure 3 is a plan view of an example based op Figure 2; 

Figure 4 is a plan of an example including a covert feature; 

Figure 5 is a view similarto Figure 1 but illustrating a further example: 

Figure 6 illustrates the appearance of a bar code; and. 

Figure 7 is a plan view of * still further example. 

H?f ^M^^ S i^^JK ri?^? 1 ^^P"^ » Jacquor or polymeric substrate 1 having a typical tntekness of1^Am P into 
? ^ h has , beei ? enrtboased an °PtlcaIly variable microstore 2. The substrate lis suppon^on™ 
StoSte t^£t^™^T wrth a *#* * 0-50Am and the infen^ce P between the 

Snfilable ^J example, wrth corona discharge or wax release, so that they can be detached in a 

dl^2f^H?n f h^T 1 ^ 9 ? d ^ an » a,u 2! h lL lim layer 4 ' tyPically20-IOOnm thick, which is then partially 

0 1 1 9n m to ren ^ r rt part,ally trans Parent The aluminium layer is then coated with a thicker 

i™^^ 1 ? SN SrJll Rflure 1 w| 5 8 meH adhesivB e ls applied to a document to be secured, and a hot 
^T£"E S e ? bTOU9 2 '25 ^Sagement wffl the carrier 3. causing the adhesive 6 to be activated so as to adhere the 
device to the document, following which the carrier 3 is peeled away. e 

)^»^™^*^ throu9 t\ * e lacq, i? r la . yer 1 • *• viewer will see the hologram generated by the surface 
SSntfva aJpeSno? Howeve^ • holo 9 ram wi » be ***** S"9ainst a coloured background having a very 

^i!^ m ^ jUS L d !f t 7u bed 18 - ,n l . he fe 1 n a iransfer structure but the invention is also applicable to hand applied 
adhere " Can,er W ° uW ** omitted whBe tnB adhes ' ve 6 would be a pn^re aansWvi 

As mentioned above, a variety of different types of device can be created, 

Sfe^i"^ 6 ^ *V! a 2&* in w t l5 * * e components having the same form as in Figure 1 are given the same 
^Z^ZL*?^- The drf! f renc ? *» te «"t a * e| ectrio layer 7 has been inserted between the demetaPised 

* ld "PP* "wr s - TVPi«» dielectrics include 200nm thick zirconium dioxide or sane sulphide. 

8 semiconductor layer such as 50nm thick silicon could be used. The dielectric wiO be transparent so 
S^^ n A?i d ^ lCe ,' *, o] ° 9 JT generated b * * e 6urfece re'W2 cap be seen against the SSSSS 

SJSTJS^ 4 'W layBr "l^i *^ device shown in Figure 2 has tteaddftional 
pmpenV that rt ran be detected electronically by virtue of the capacitance generated between the two metal laverc 4 S 
This wfll have adistinctive-signature' allowing the device to be identified. y 4 ' 5 ' 

5e^mK!?«^^™«^^ he °° f !5f r,ayef ^ could £ Patterned to defines rf resonant circuit, again for 
2SS5?!f ve " fi «? Bon - polymer eoanngs or films could be interposed between the demet aluminium 4 and the 

copper layer 5. These could be tinted, and/or contain fluorescent materials as more fuDy described kSSSSSSSr 

K«Sf^tIIl B iX P ^ r9nC8 ^ d f V, ,° e "r c . nstn, ? ted si ™ lar ««» Figure 2, the darkest areas corresponding to 
100/. copper and the lightest areas 100% aluminium. A wide variety of densities is used to vary the colours. 

Zm^^mvmTnt^™ a,Umin ' Um 8nd inClUdin9 3 ^ 40 a******™** 
This could be viewed using a suitably formed line or dot screen. 

^nT^J^^J^Z ^P^^'fj? oorwtnjrtlona as shown In Figure 1 except with the addition 

?S ^^^rlL^^Tf ttCa,ly , ,ndica ^ d . ^ 0 wh !f h be8n P" nted ^ * e 3Urface ™ l,ef 2 > Tytfcally, these ink 

£0,3^^1?^ Produced by the reflective layers 4,S is a bar code. An example of a bar code is shown in 
T^Sm^X^ o X i anfl " Pper whjlB *eintermedlate«white'lines 14 are formed using aluminium, 
me feature is viewed under blue light when copper appears black and aluminium appears white. 

In the embodiments described so far. the aluminium layer 4 Is provided m a discontinuous manner while the copper 
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il^l^TSS^S"^ ^JF* 1 S? ufd w be «*«nBniiow also. This means that the perimeter of the security 
£^£r' la £? d * ?1 U8 *? f te 5f rf the devfce "» be formed by the shape of the blocking/hot 

SS^^&^ a ^^!Sr tra, lf ferfo|,s) w J" 9 *"** head Cn the case of hand applied labels). However, much 
more intncatelyi patterned metallic shapes or regions oan be achieved by utilizing the various print based methods for 
achieving selective patterning of the metal layer (s) or selective removal of the metal layer (s). In particular, the use 
also ofa discontinuous copper layer 5 Is particularly important w ^ ' 

emb ^ I imBI 7f Particularly uselulflrom a manufacturing point of view, there will be no metal present (copper 
""S^L® b 2 de L reg L on a thB devtce - for example within say 1mm of the perimeterfedge of the sKrte 
2£iS!S£5S? transfer of images defined by intricately patterned regions of rnetal and Sfl*SZ2%E5T^' 
problems as descnbed above. 

An example of this further embodiment is shown in 

in^J^JT 5 *^!? 0 " enhai ™ne layer is visible in a region 40 while a second reflection enhancing layer is visible 

££33 miEfc7fflJttBg£ t defined * uncoated areas * the fiUbstrBte1 Whl * bee " 

In the preferred implementation of this embodiment of 
Eereg^ 

TSmS^nSSiSSS 1 ' 9 !>" nWum are we " known in the art (see, for example, US5044707, US51423B3, 
^uBons ' US5145212 > 1 and normally involve the chemical etching of the deposits using sodium hydroxide 

This approach does not work well on copper-based alloys. 

A variety of demetallisation processes may be used for patterning copper layers, as follows. 

The copper layer may be chemieeHy etched using acid solutions such as: 
Hydrochloric acrdSOguv 

Feme chloride(40 Baume) 50% v (Room temperature) 

Sulphuric acid^e Baume) 5-1 0%v 
Ferrous sulphatelOOg/litre (40-60 C) 

Other etchants may also be used such as nitric acid but generally the above systems are the most convenient to work 
ff^-- 6 ^"'^ fcr^ftallising aluminium layers, the etching may be earned out by directly printing the 

USSfSSX SSSZSfftt&S^ an ***** res,stant ,ayer and then ^ immerei » 9 *• 

^JSXS^SfT' fe n0t ^"'Tf^y b^.preeoated with mask Composed ofa solvent (e. g. water, alcohol) 
soluble matenal and then copper coated. In the latter case subsequent immersion In the appropriate solvent then 

Sfifn^^^^L 0 !^ to d ^ otve *"* 108 "PP^ on top of it to be dislodged. This applet, has the advantage 
that non-corrosrt/e matenals may be used. a 

^^Z^^^ m ^J^°Pj P ^^ is to f*$ an opaa - ue layer of (preferably white pigmented) ink onto 
the micmstructure either pnor to the first or the second reflection enhanang layer coating processes. 

In this case area 42 In Figure S is no longer a transparent area since the embossing layer has now been coated with 
en opso^ue infc 

Data supplied from the esp@canvt database - Worldwide 
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A SECURITY DEVICE 

Claims of WO0200446 



CLAIMS 1, A security device comprising a substrate formed with a surface relief defining an optically variable effort 
generating structure; and at least two different reflection enhancing materials on, or on the same side of the substrate 
with respect to the surface relief, whereby the optically variable effect can be viewed against a background defined by 
the reflection enhancing materials. 

2. A device according to clatml , wherein the surface relief defines a holographic image generating mfcrostrueture. 
3 A device according to claim 1 or claim 2, wherein the reflection enhancing materials define a common plane, 

4. A device according to claim 1 or claim 2, wherein the reflection enhancing materials are providing in respective, 
different layers on the substrate. 

5. A device according to claim 4, wherein one or more transparent layers are provided between the reflection 
enhancing layers. 

6. A device according to claim 5, wherein the or each layer between the reflection enhancing material layers is a 
dielectric 

7. A device according to new daims 4 to 6, wherein the reflection enhancing material layer nearer the substrate is 
partially transparent 

8. A device according to any of the preceding claims, wherein at least two of the reflection enhancing materials are 
discontinuous. 

9. A device according to any of the preceding claims, farther comprising an Ink layer between the surface relief and at 
least one of the reflection enhancing layers. 

10. A device according to any of the preceding claims, wherein one or both of the reflection enhancing materials are 
provided at least in part in a predetermined pattern, such as a bar code, or indicia. 

1 1 . A device according to claiml 0, wherein the predetermined pattern is defined by dots or lines having a regular 
periodicity. 

12. A device according to claim 10 or claim 11, wherein at least one of the reflection enhancing materials is provided 
m a form so as to define a covert (mage, which is viewable with a microlens array, lenticular array, or other appropriate 
optical decoder matched to the periodicity. 

13. A device according to any of claims 10 to 12. wherein at least one of the reflection enhancing materials is provided 
such that its optical density varies in one or more lateral dimensions. 

14. A device according to any of the preceding claims, wherein no reflection enhancing material is provided on a 
border region of the substrate, 

15. A device according to any of the preceding daims, wherein at least one of the reflection enhancing materials is a 
metal. 

16. A device according to claim 15, wherein the metal js one of aluminium and copper or copper rich alloy, 

17. A device according to daim 16, wherein the metal has been demetallised using an acjdic solution based on 
hydrochloric, sulphuric or nitric acid. 

18. A device according to any of claims 15 to 17, wherein the metal is provided In a pattern which defines a rf resonant 
circuit 

1 9. A device according to any of claims 1 5 to 1 8, wherein both reflection enhancing materials are metals separated by 
an insulating layer to define a capacitance. 

20. A device according to any of the preceding claims, further comprising a printed image on the surface relief. 

21. A documentor article of value canying a security device according to any of the preceding claims. 
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